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One hundred twenty-six patients with a St. Jude valve
prosthesis were followed up clinically and studied by
combined M-mode echocardiography and phonocar-
diography. Fifty patients underwent aortic valve re-
placement, 58 underwent mitral valve replacement and
18 underwent a combination ofthe two. The early post-
operative mortality rate was 8% for aortic, 6.9% for
mitral and 6% for combined valve replacement. Follow-
up ranged from 2 to 46 months (mean ± SD 28 ± 9).
The late postoperative mortality rate was 5%; in patients
who survived, improvement in New York Heart Asso-
ciation functional class occurred in 97%. Major throm-
boembolic events occurred in two patients and antico-
agulation-related complicationsoccurred in three patients.
Valve-related complications occurred in 14 patients
and included bacterial endocarditis (6 patients), para-
The St. Jude cardiac valve prosthesis is an all pyrolytic
carbon, bileaflet, low profile device . In vitro studies of this
valve (I) showed favorable mechanical and hemodynamic
properties, including a small transvalvular pressure gradient,
little resistance to flow and low thrombogenicity . Initial
clinical studies (2- 5) confirmed the hemodynamic advan-
tages and the low complication rate of the St. Jude valve .
The St. Jude valve is easily imaged by echocardiography
(6), and the echocardiographic feature s of a normally func-
tioning St. Jude valve have been previously described (6-9) .
In this study , we report our initial clinical experience with
126 patients with this valve who were studied with combined
M-mode echocardiography and phonocardiography and fol-
lowed up for a mean period of 28 months.
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valvular leak (5 patients), severe hemolysis (I patient),
thrombosis of valve (l patient) and possible mechanical
valve failure (I patient). In 7 of these 14 patients, repeat
surgery was required and 5 patients survived. Abnormal
echocardiographlc findings in these seven patients in-
cluded a shortened aortic closure (Az) to mitral valve
opening interval, increased left atrial and left ventricular
size and initial diastolic rounding of the St. Jude valve
motion in the patient with the thrombosed valve.
It is concluded that the St. Jude valve prosthesis is
associated with favorable functional results and a low
complication rate for a mean follow-up period of 28
months. Combined M-mode echocardiography and
phonocardiography may be useful in assessing patients
with suspected complications related to the St. Jude car-
diac valve.
Methods
Study patients (Table 1). Of the 139 initial patients
who underwent valve replacement with a S1. Jude prosthesis
at Hahnemann University Hospital since 1978, complete
clinical and follow-up data for the purpose of this study
(and not at yearly interval s) were obtained in 126 patients
(90%) who made up the study group ; 13 patients were lost
to follow-up. There were 64 men and 62 women aged 57
± 13 years. Preoperatively, 87 (69%) of the 126 patients
were in New York Heart Association functional class III
and 29 (23%) were in class IV . Fifty-eight patients under-
went mitral valve replacement with a 25 to 31 mm St. Jude
valve , and 50 patients had aortic valve replacement with a
19 to 29 mm St. Jude valve . Eighteen patients had combined
mitral and aortic valve replacement; 2 of these 18 patients
also had tricuspid valve replacement. Twenty-two patients
(17%) underwent coronary artery bypass grafting in addit ion
to valve replacement. Myocardial protection was accom-
plished with topical hypothermia and potassium crystalloid
cardioplegia. All patients were discharged from the hospital
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Table 1. Type of Operation and Early « 30 days) and Late Postoperative Mortality in Patients With a 51. Jude Prosthetic Valve
----
Early Mortality Late Mortality
Operation No. No. % No. %
----
AVR 36 I 2.8 2.8
AVR and CABG 13 3 23 10
AVR and AAA repair I
Total 50 4 8 2 4.3
MVR 46 2 4. 3 2 4.5
MVR and CABG 9 1 I]
MVR and ASD repair I
MVR and LV aneurysm resection I
MVR and AV-BS repair I I
Total 58 4 6.9 3 5.5
AVR and MVR 16 1* 6
AVR and MVR and TVR 2
*Paticnt had mitral valve replacement with a St. Jude valve and aortic valve replacement with a Bjork-Shiley valve . AAA = ascending aortic
aneurysm ; ASD = atrial septal defect ; AV-BS = Bjork-Shiley valve in aortic position ; AVR = aortic valve replacement ; CABG = coronar y artery
bypass ,?raft; LV = left ventricular; MVR = mitral valve replacement ; TVR = tricuspid valve replacement.
and maintained on oral Coumadin during the follow-up pe-
riod . Follow-up was conducted by personal interview of the
patients.
Echocardiography. M-mode echocardiograms were
obtained in all patients during the early « 30 days) post-
operati ve period before hospital discharge. Inaddition, dur-
ing the follow-up period , 50 patient s had repeat M-mode
echocardiograms using an Irex II ultrasonoscope with a 2.25
MHz internally focused transdu cer interfaced with an lrex
strip chart recorder . Tracings at a paper speed of 75 and
100 mm/s were obtained from the left sternal edge and from
the cardiac apex so that the maximal disc excursion was
recorded. Maximal leaflet excursion was measured in mil-
limeters (10) . The interval from the onset of the QRS com-
plex ('1' a simultaneously recorded electrocardiogram to the
opening of the St. Jude valve (Q-Op interval) was measured
(in seco nds) in patients with aortic valve replacement.
Phonocardiography. Standard phonocardiograms were
recorded simultaneously with the M-mode echocardiograms
using an Irex Continutrace phonocardiograph ic amplifier
and strip chart recorder. A Cambridge microphone was used
for recordin g over the aortic and mitral valve areas. The
timing of prosthetic valve openin g and closure sounds were
recorded in standard fashion ( I I) . The interval from the
aortic component of the second heart sound (A2) to the
open ing of the St. Jude mitral valve (Armitral valve open-
ing interval , in seconds) was measured in patients with
mitral valve replacement. All values of Armitral valve
opening interval represent the average of measurements ob-
tained from five consecutive cardiac cycles .
Statistical analysis. Measurements in text and tables are
expressed as mean ± standard deviation. Comparison be-
tween groups is made by chi-square analysis with Yates'
correction or Student's t test where appropriate.
Results
Postoperative mortality. The overall early « 30 days)
postoperative mortal ity rate of patients undergoing aortic
valve replacement was 8% (4 of 50 patients). Although early
mortal ity rate was lower in patient s with aortic valve re-
placement alone (l of 36 patients or 2.8%) compared with
patients with combined aortic valve replacement and coro-
nary artery bypass grafting (3 of 13 patients or 23%), this
difference was not statistically significant. Intraoperative
death (one patient), persistent congestive heart failure , aortic
dissection and decreased cardiac output with renal failure
accounted for the early mortal ity in these four patients.
The overall early mortality rate in patients with mitral
valve replacement was 6.9% (4 of 58 patients). Causes of
mortality in these four patients included persistent conges-
tive heart failure (two patient s), intractable ventricular
tachycard ia (one patient) and both conditions in one patient.
Only 1 (6%) of the 18 patients with double valve replace-
ment died of intractable heart failure 5 days after surgery.
No statistically significant difference in early postoperative
mortality was found between patients with valve replace-
ment alone (4 of 82 patients) and patient s with combined
coronary artery bypass grafting (4 of 22 patients). None of
the nine early postoperative deaths were related to prosthetic
valve malfunction; in four of these nine patients, M-mode
echocardiograms were obtained and showed a normal St.
Jude valve.
Follow-up. Follow-up ranged from 2 to 46 months (mean
± SO 28 ± 9). Six patients (5%) (two with aortic . three
with mitral and one with aortic . mitral and tricuspid valve
replacement) died durin g this period from causes not related
to valve dysfunction . Of the patients who survived durin g
the follow-up period, 97% improved by at least one func-
tional class and 60% impro ved by at least two functional
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Table 2. Type and Incidence of Major Complications in Patients With a St. Jude Valve
Complication
Endocarditis
Paravalvular leak
Congestive heart failure
Thrombosis of valve
Thromboembolism
Hemorrhagic complications
(anticoagulation)
Hemolysis
Mechanical valve failure
Reoperation
AVR (n = 50)
Cases (% per
patient year)
2 (1.7)
I (0.9)
I (0.9)
I (0,9)
I (0,9)
MVR (n = 58)
Cases (% per
patient year)
3 (2.2)
3 (2,2)
4 (3)
I (0,7)
I (0,7)
I (0,7)
I (0.7)
I (0.7)
4 (3)
AVR and MVR (n = 18)
Cases (% per
patient year)
(2.4)
(2.4)
(2.4)
2 (4,8)
I (2.4)
(AV repair)
Overall
Cases (% per
patient year)
6 (2)
5 (1.7)
6 (2)
I (0,3)
2 (0,7)
3 (I)
I (0.3)
I (0.3)
6 (2)
AVR = aortic valve replacement; MVR = mitral valve replacement.
classes. Postoperatively, only 7 of 111 patients were in
functional class III or IV compared with 116 of 126 patients
preoperatively (p < 0.001).
Complications (Table 2). Early « 6 months after sur-
gery) bacterial endocarditis occurred in two patients and late
endocarditis occurred in four patients; this resulted in sig-
nificant paravalvular leak necessitating reoperation in three
patients. In two other patients, paravalvular leak was caused
by partial dehiscence of suture lines; one of the two patients
had a prior mitral valve replacement with a Beall valve.
Major nonfatal thromboembolic events resulted in hemiple-
gia in only two patients with mild residual weakness. Only
one patient, who was noncompliant with the Coumadin ther-
apy, developed thrombosis of the mitral St. Jude valve.
Major hemorrhagic complications probably related to Cou-
madin occurred in three patients and included brain he-
matoma (two patients) and hemorrhagic glaucoma; these
three patients were not taking Persantin or aspirin.
Prosthetic valve-related complications. Seven patients
developed severe symptoms due to complications related to
Table 3. Clinical and Echocardiographic Features of Seven Patients With Complications Related to a St. Jude Valve Who Required
Repeat Surgery
Age (yr) Clinical
Case & Sex Position Months* Presentation Cause of Malfunction Outcome Echo-Phono Findings
48M AV 18 CHF, SBE-ring abscess, AV replaced, j LV-LA size,
embolic paravalvular leak NYHA II normal IVS motion,
CVA (partial dehiscence) fluttering of MV
2 33M AV 8 CHF SBE-mycotic AV repair, t LA size,
aneurysm brain hematoma, hyperdynamic IVS,
aortic root, para- CVA postop, shortened Az-MVO
valvular leak NYHA II
3 59M MV 5 CHF Paravalvular leak MV repair, Shortened ArMVO
(partial dehiscence) died postop
4 52F MV 2 Hemolysis, Mechanical valve MV replaced, t LA size,
severe mitral failure, no para- NYHA II diastolic rumble
regurgitation valvular leak
5 52M MV 2 CHF Paravalvular leak MV repair, Shortened Az-MVO
NYHA III
6 56M MV 1.5 CHF Valve thrombosis Died Initial diastolic
(noncompliance rounding of valve
with Coumadin) motion, shortened
ArMVO, jLA-
LV size
7 50M MV 8 CHF SBE, MV replaced, Shortened Az-MVO, .
paravalvular leak NYHA II hyperdynamic IVS
*Time from first operation. Az = aortic closure; AV = aortic valve; CHF = congestive heart failure; CVA = cerebrovascular accident; Echo =
echocardiogram; IVS = interventricular septum; LA = left atrium; LV = left ventricle; MV = mitral valve; MVO = mitral valve opening; NYHA
= New York Heart Association functional class; Phono = phonocardiogram; postop = postoperatively; SBE = subacute bacterial endocarditis; j =
increased.
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Figure 1. Phonocardiogram (PCG), electrocardio-
gram (ECG) and M-modeechocardiogram showing
a normal St. Jude valve in the aortic (A) and mitral
(B) position. The two leaflets are clearly seen. A
systolic murmur (SM) is present in the aortic St.
Jude valve. The Az to mitral valve opening (MVO)
interval is normal (0.07 second). AL = anterior
leaflet; AO = aorta; CC = closing click; HF =
high frequency; LA = left atrium; LF = low fre-
quency; PL = posterior leaflet; S\ = first heart
sound; SR = sewing ring.
the St. Jude valve 6 weeks to 18 months after the initial
valve insertion (Table 3); five of these patients survived the
second operation. Two patients with paravalvular leak had
valve repair. One patient with aortic and one with mitral
paravalvular leak had valve replacement with a new St. Jude
valve. Another patient with a paravalvular leak died during
mitral valve repair. One patient with a thrombosed St. Jude
mitral valve died before a second operation could be un-
dertaken. At autopsy, a massive thrombus was noted on
both atrial and ventricular sides of the St. Jude prosthetic
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valve . The thrombus was attached to its sewing ring and
extended toward the leaflets, preventing their opening . One
patient presented with hemolysis and congestive heart fail-
ure 2 months after S1. Jude valve insertion in the mitral
position. Severe mitral regurgitation was found at cardiac
catheterization, but differentiation between paravalvular or
transvalvular leak was not possible . At surgery , testing by
the surgeon with a probe showed no evidence of suture
dehiscence . The valve was seated well with no evidence of
redundant suture or chordae tendineae interfering with valve
motion . The removed S1. Jude valve appeared intact on gross
inspection; unfortunately, in vitro testing of the valve could
not be performed because of an accident during transportation.
Echocardiographic findings. The motion of the leaflets
during the opening of the valve with the two leaflets op-
posing each other and an echo-free space separating them
was seen in 85% of the patients with a S1. Jude valve in
the mitral position and only 24% in the aortic position (Fig.
I). Echoes of the S1. Jude aortic valve may sometimes be
recorded within the left atrium.
Asyn chronous premature posterior leaflet closure in late
diastole was observed in 8 (29%) of 28 patients with a S1.
Jude mitral valve who were in atrial fibrillation; it was
especially evident during long cycle lengths (Fig . 2A). Pre-
mature late diastolic closure of the mitral S1. Jude valve
was seen in one patient with first degree atrioventricular
(AV) block. Two patients with sinus rhythm and normal
PR interval had a mid-diastolic valve closure with late di-
astolic reopening (biphasic diastolic motion). One patient
with a ventricular pacemaker and AV dissociation had in-
termittent mid- or late diastolic closure of the mitral S1. Jude
valve related to the position of the P waves in diastole (Fig.
2B). The phonocardiographic and echocardiographic find-
ings of normally functioning S1. Jude valves are summarized
in Table 4.
All three patients with mitral paravalvular leak and one
of two patients with aortic paravalvular leak had a shortened
« 0.06 second) Az-mitral valve opening interval, sug-
gesting an elevated left atrial pressure (Fig. 3). Other signs
of left ventricular volume overload in patients with para-
valvular leak included an increase in left ventricular or left
atrial size , or both , (three patients) and either normalization
of an abnormal postoperative septal motion or hyperdynamic
septal motion (three patients ). A shortened Az-mitral valve
opening interval (0.04 to 0 .06 second) was also seen in 5
of 58 patients with an apparent normally functioning S1.
Jude mitral valve . Three of these five patients had clinical
and echocardiographic evidence of significant left ventric-
ular dysfunction.
Fluttering ofthe native mitral valve was observed in one
patient with an aortic S1. Jude valve and paravalvular leak.
However, fluttering of the mitral valve was also present in
13 (22%) of 59 patients with a S1. Jude aortic valve re-
placement and no evidence of valve dysfunction. The mo-
tion pattern of the S1. Jude valve leaflets appeared normal
in all these patients except the patient with valve thrombosis.
In this patient , there was a rounded initial diastolic motion
of the posterior leaflet of the St. Jude mitral prosthesis (Fig.
4) .
Discussion
Initial clinical studies (2-5,12-14) of the St. Jude bi-
leaflet prosthetic valve reported a favorable hemodynamic
profile with a low complication rate. There have been few
long-term follow-up studies (5,12,13) of patients with a St.
Jude valve with usually less than 1 year of follow-up. In
our study, a longer (mean 28 months, range 2 to 46) clinical
follow-up was obtained in 126 patients with a St. Jude valve
in aortic and mitral positions .
Mortality. The early postoperative mortality rate was
8% for patients undergoing aortic and 6.9 % for mitral valve
replacement. Although this mortality rate was higher in
patients with combined coronary artery bypass grafting , this
difference did not reach statistical significance (Table 1).
None of the early postoperative deaths was related to S1.
Jude valve dysfunction. A significant functional improve-
ment was observed in patients who survived surgery. Post-
operati vely , 97% of the patients improved by at least one
New York Heart Association functional class, and 60%
improved by two classes (5).
Complications. Complications related to the S1. Jude
valve were more commonly seen in patients with mitral
valve replacement (Table 2). Bacterial endocarditis was ob-
served in six patients and resulted in severe paravalvular
leak necessitating reoperation in three patients. Significant
hemolysis occurred in only one patient and was probably
related to mechanical valve failure. The absence of turbulent
flow in the 51. Jude valve and its central flow pattern prob-
ably account for the small incidence of hemolysis that is
usually clinically unimportant (I) . Paravalvular leak is the
most common cause of significant hemolysis (3).
The incidence of thromboembolic events was 0.7% per
patient year, which is lower than in other mechanical valve
prostheses and maybe less than that in patients with bio-
prostheses who are not in anticoagulant therapy (3,5, 13,14).
Thrombus formation on the St. Jude prosthesis has been
reported in a few patients who usually were not receiving
anticoagulants, suggesting that anticoagulation may be re-
quired indefinitely (3,5,12, 15- 17). In our study, only one
patient , who was noncompliant with Coumadin therapy ,
developed thrombosis of the St. Jude valve in the mitral
position 6 weeks after surgery and died before a second
operation could be undertaken . Mechanical failure of the
St. Jude valve due to design or wear has not been reported
(2,14) . Hemolysis and mitral regurgitation not associated
with disruption of leaflets or suture dehiscence in one of
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Figure 2. Phonocardiogram (PCG), electrocardio-
gram (ECG) and M-mode echocardiogram of a nor-
mal St. Jude valve in the mitral position. A, During
atrial fibrillation with short and long CYcle lengths.
Note asynchronous late diastolic closure of the pos-
terior leaflet (PL) (arrow) during the long cycle.
B, During ventricular pacing and AV dissociation.
Mid-diastolic closure of both leaflets is seen (black
arrow) induced by the preceding P wave. Note a
closing sound (arrowhead) on the phonocardio-
gram corresponding with the mid-diastolic valve
closure. AL = anterior leaflet; CC = closure click;
S2 = second heart sound.
B
our patients was presumably due to mechanical valve fail-
ure. Longer follow-up studies are necessary to assess valve
durability .
Reoperation. Overall, seven patients who survived ini-
tial surgery in our series developed later severe symptoms
caused by complications related to the St. Jude valve and
required repeat surgery (Table 3). The most frequent cl inical
presentation was congestive heart failure caused by para-
valvular leak (due to partial suture dehiscence in one patient
with prior valve replacement and bacterial endocarditis in
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Table 4. Echocardiographic and Phonocardiographic Features of a Normally Functioning St. Jude Valve
Patients Disc Q Wave to AV Opening Closing Systolic Diastolic
(no.) Excursion (mm) Opening (second) Click Click Murmur Murmur
AVR 47 10 ± 2 0.11 ± 0.02 7 (15%) 47 (100%) 33 (70%) 7 (15%)
A2-MVO (second)
MVR 67 12 ± I 0.08 ± 0.02 3 (4%) 67 (100%) 12 (18%)* 3 (5%)
*May sometimes represent a systolic murmur across a thickened aortic valve. Az = aortic closure; AV = atrioventricular; AVR = aortic valve
replacement; MVO = mitral valve opening; MVR = mitral valve replacement.
three patients). Five of these seven patients survived re-
placement or repair of the S1. Jude valve.
Echocardiographic evaluation of St. Jude valve. Im-
aging of the S1. Jude valve by chest roentgenogram is poor
and may be difficult, even by image intensification fluoros-
copy (5,18). M-mode echocardiography can clearly dem-
onstrate distinct leaflet motion of the S1. Jude valve, es-
pecially in the mitral position (Fig. I) (6-8); visualization
of leaflet motion is more difficult in the aortic position. The
motion of the 51. Jude valve in the mitral position may be
influenced by various rhythm and conduction disturbances,
Figure 3. Phonocardiogram (PCG), electrocardiogram (ECG) and
M-mode echocardiogram from a patient with a St. Jude valve in
the mitral position and a paravalvular leak. Note a shortened A2
to mitral valve opening (MVO) interval of 0.04 second, indicating
elevated left atrial pressure. The rhythm is normal sinus with a
prolonged PR interval. SI and S2 = first and second heart sound,
respectively.
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which may result in echocardiographic patterns mimicking
prosthetic valve malfunction (6,18,19). First degree AV
block may produce premature late diastolic closure of the
prosthetic valve due to diastolic elevation of left ventricular
pressure by the earlier atrial contraction(6,19). Asynchron-
ous early diastolic closure of the posterior leaflet of the
mitral 51. Jude valve may occur in patients with atrial fi-
brillation during long cycle lengths and may be related to
gravitational effects (Fig. 2A) (6). Asynchronous diastolic
closure of the S1. Jude mitral valve was also observed in
one patient with a ventricular pacemaker and AV dissocia-
tion (Fig. 2B). Two-dimensional echocardiography can
sometimes provide direct visualization of the leaflet motion,
especially if the open leaflets are perpendicular to the echo-
cardiographic plane of the long axis of the left ventricle
(9,18).
Phonocardiography (Table 4). A prominentclosing click
was recorded in all patients with mitral or aortic St. Jude
valve and is usually audible as a high-pitched metallic clos-
ing sound. Absence of a closure click may indicate valve
dysfunction when associated arrhythmia is excluded. An
opening click of the aortic or mitral 51. Jude valve may
occasionally be recorded by phonocardiography, but it is
rarely audible (18,20). A short, mid-systolic, crescendo-
decrescendo, grade I to 2/6 systolic murmur is not uncom-
mon in patients with an aortic 51. Jude valve and represents
turbulence of flow across the valve (Fig. lA). A mid-dia-
stolic rumble was occasionally recorded in patients with a
normally functioning S1. Jude mitral valve prosthesis and
probably represents turbulent diastolic flow through the three
separate valve orifices (7). The aortic closure (A2) to S1.
Jude mitral valve opening interval measured 0.08 ± 0.02
seconds in patients with a normal S1. Jude valve. Other
studies reported slightly longer (0.10 ± 0.02 second) (8)
or shorter (0.06 ± 0.02 second) intervals (6). This relatively
short A2-mitral valve opening interval can be explained by
the presence of a small pressure gradient (usually < 5 mm
Hg) across the mitral 51. Jude valve, even in normally func-
tioning valves. This gradient is lower than with other
prostheses for any given tissue anulus diameter (2,3,5,13).
Echocardiographic detection of complications related
to St. Jude valve. The normal echocardiographic pattern
of leaflet motion usually is not altered in patients with com-
plications related to S1. Jude valve. In only one patient with
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Figure 4. Phonocardiogram (PCG), electrocardiogram (ECG) and
Msmode echocardiogram from a patient with a St. Jude valve in
the mitral position who developed thrombosis of the valve due to
anticoagulant therapy noncompliance , 2 months after surgery. Left
panel, Early postoperative echocardiogram showing normal St.
Jude leaflet motion and normal A2 to mitral valve opening (MVO)
interval of 0.07 second (arrowheads). Right panel, Two months
later, the patient presented with congestive heart failure . The AT
mitral valve opening interval is now eliminated . Note an abnormal
early diastolic rounding (arrows) of the St. Jude valve motion.
The patient died before reoperation could be undertaken; a large
thrombus was found on the St. Jude valve at autopsy. CC =
closure click .
valve thrombosis was there a change in leaflet appearance
(early diastolic rounding of posterior leaflet motion) (Fig.
4) (7). In six other patients with a paravalvular leak, bac-
terial endocarditis or mechanical valve failure only indirect
echocardiographic signs were detected (Table 3). These in-
cluded a shortened A2-mitral valve opening interval, in-
creased left atrial and left ventricular size and hyperdynamic
septal motion (Fig. 3). The Ay-mitral valve opening interval
may also be decreased in patients with severe left ventricular
dysfun ction and may vary with cycle length; thus , it is not
a specific sign for prosthetic valve malfunction (21). Flut-
tering of the mitral valve in patients with a normal aortic
St. Jude prosthesis is not uncommon and was seen in 22%
of patients with aortic valve replacement; it usually repre-
sents mild and clinically insignificant aortic regurgitation
(3,4). Regurgitation through a mechanical prosthesis may
be a necessary component in preventing thrombus formation
by providing more complete washing of the leaflets through-
out the cardiac cycle (I). Regurgitation through the St. Jude
valve is more pronounced with increasing tissue anulus
diameter.
Although combined M-mode echocardiography-phono-
cardiography usually provides only indirect and often non-
specific signs of complications related to the St. Jude valve,
these signs interpreted in conjunction with the clinical pre-
sentation and physical examination can be helpful in de-
tecting the presence of complications. Two-dimensional
echocardiography usually docs not provide any additional
information in this setting . Recently. Doppler ultrasound
was reported to detect paravalvular leaks in four patients
with no demonstrable abnormalities on M-mode or two-
dimensional echocardiography (22) . This technique offers
promise in the assessment of a normal or malfunctioning
St. Jude valve .
Conclusions. The St. Jude valve, a low profile, bileaflet
all pyrolite prosthesis , was associated with good functional
results and a relatively low complication rate in 126 patients
with aortic , mitral or combined valve replacement. During
a follow-up period of up to 46 months (mean 28) , five
patients had a paravalvular leak, one patient had a throm-
bosed valve and one possibly had mechanical valve failure .
Combined M-mode echocardiography and phonocardiog-
raphy are useful noninvasive methods in assessing the nor-
mal St. Jude valve and may be helpful in detecting com-
plications related to this valve , especially when a baseline
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postoperative study is available. Longer follow-up studies
are needed to evaluate the precise durability and compli-
cation rate of this new and promising valve prosthesis.
We thank Cynthia Chapman for her assistance in preparing this manuscript.
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